The 25-year-old right-handed woman suffering from temporal lobe epilepsy (TLE) was referred to our centre for presurgical evaluation. MRI showed a right-sided hippocampal sclerosis. During video-EEG-recorded seizures, abdominal aura was followed by oral automatisms, during which she was completely reactive to external stimuli, although she was unable to speak. Ictal EEG showed right temporal seizure pattern, without contralateral propagation. She had abnormal speech postictally. Speech-activated functional transcranial Doppler sonography revealed right-sided speech dominance. She has become seizure free after a right-sided amygdalo-hippocampectomy. In our patient, contradictory clinical ictal lateralising signs (automatisms with preserved responsiveness vs. ictal and postictal dysphasia) occurred during right-, speech-dominant-sided seizures. This is the first report when automatisms with preserved consciousness occurred during a seizure originating and involving the speech-dominant hemisphere.
INTRODUCTION
Brain lateralisation of cognitive and psychic functions has an impact on the semiology of epileptic seizures. Ictal identifiable speech 1 , ictal orgasm-feeling 2 , automatisms with preserved responsiveness 3 are lateralising signs to the non-dominant hemisphere in temporal lobe epilepsy (TLE). Ictal and postictal speech disturbance in TLE 1 , as well as ictal vocalisations in frontal lobe seizures 4 , suggest dominant-sided epileptogenic region.
Complex partial seizure is the typical seizure type in TLE. This seizure has two main components: impaired consciousness and automatic behaviour called as automatism. Their pathophysiology is poorly understood 3, 5 . Ictal automatisms are frequently considered as a consequence of impaired consciousness; however, these two main seizure components can dissociate: 5.6% of TLE patients had ictal automatisms during which the responsiveness remained preserved 3 . Thus, the mechanism of the impaired consciousness can be independent of that involved in the generation of ictal automatism.
To our knowledge, in all reported cases in which automatisms occurred with preserved consciousness, seizures originated from the non-dominant hemisphere 3, [5] [6] [7] [8] , suggesting that this phenomenon is a reliable ictal lateralising sign and impaired consciousness during temporal lobe seizures may be related to the involvement of speech centres 5, 6 .
Unconsciousness is more frequent in dominant-sided brain injuries 9 and during Wada test after dominantsided injections 10 , indicating that the dominant hemisphere as a whole or in part may be necessary in controlling processes that are necessary for conscious experience 6 .
CASE REPORT
The 25-year-old nursery-school teacher was referred to our centre for presurgical evaluation due to intractable TLE beginning at age 16. The low-pass filter was 0.4 Hz, the high-pass filter was 20 Hz. The EMG was recorded by a surface electrode placed over the chin. Twenty seconds after the clinical seizure onset (altered behaviour), oral automatisms started, which continued till the end of the seizure. During the seizure, the patient was not able to speak: she signed it by shaking her head. She was able to follow any commands (holding up her arms). The EEG seizure pattern during these phenomena appeared over the right temporal region without contralateral propagation (b). The EEG seizure began 18 seconds before the clinical seizure onset (a). After the seizure, the patient had postictal aphasia consisting of paraphasia, perseveration and anomia.
Neuropsychological tests demonstrated normal intelligence (IQ: 113, VQ: 106, PQ: 120 on Wechsler Adult Intelligence Scale) and verbal memory deficit. Annett handedness test suggested 100% righthandedness. MRI showed right-sided hippocampal sclerosis. EEG revealed unilateral right anteriotemporal spikes.
During video-EEG monitoring, we registered three habitual seizures: abdominal aura was followed by oral automatisms, during which she was completely reactive to external stimuli. She could follow all commands, although she was not able to speak. For example, during one of her seizures, she was asked to Fig. 2 : Functional transcranial Doppler sonography of the patient, which suggested a right-sided speech dominance. We used Pioneer EME TC4040 equipment for stereo Doppler monitoring. Bilateral simultaneous Doppler monitoring on the M1 segment of both middle cerebral arteries at a depth of 54 mm was performed. Positive blood flow velocity shift values indicate a left-sided interhemispheric blood flow shift, whereas negative values showed blood flow shift toward the right hemisphere. Eight hemisphere-specific neurpsychological tasks were used for fTCD examination. Tasks were presented at one session in 80 minutes. According to our test material, which was published elsewhere 14 , reading is not a reliable test method in determining hemispheric dominance, it is more often activates the dominant hemisphere, but (as it has happened in our case) blood flow shift to the non-dominant hemisphere may also occur 14 . Synonyms, syntax, word generation, and speech were to activate the dominant whilst faces, figures and eye opening were to stimulate the subdominant hemisphere.
count from 1 to 10. First, she shook her head, but then she showed the numbers with her fingers, meanwhile, continuous oral automatisms occurred. After the seizure, she had postictal aphasia consisting of paraphasia, perseveration and anomia. Later, the patient described that she had understood all commands but had not been able to speak during that seizure. During all the attacks, the EEG showed right temporal seizure pattern, without contralateral propagation. Fig. 1 shows the electroclinical sequences of one of the recorded seizures.
Because the probable right temporal epileptogenic region was accompanied by verbal memory deficit as well as ictal and postictal abnormal speech performance, we suspected a right-sided speech dominance. Functional transcranial Doppler sonography (fTCD) (Fig. 2) revealed right-sided speech dominance. This method is validated by the Wada tests in the lateralisation of speech dominance [11] [12] [13] . Our fTCD methods and hemisphere specific neuropsychological test battery were developed on the basis of previous studies 11, 12 , and the details described elsewhere 14 .
On the basis of the presurgical evaluation, a rightsided amygdalo-hippocampectomy was performed. The patient had a generalised tonic-clonic seizure on the day of the operation, but 1 year after the surgery she is seizure free without major postoperative complications. Postoperative neuropsychological testing revealed a slight verbal memory decline, however, this resulted in no subjective complaints, and she is practising her profession without any objective or subjective problems.
DISCUSSION
In our patient, contradictory lateralising signs (automatisms with preserved responsiveness vs. ictal and postictal aphasia) occurred during right-, speechdominant-sided seizures. Clinical seizure semiology can change from dominant to non-dominant clinical phenomena if the seizure propagates to the contralateral side. In our patient, however the EEG seizure pattern showed no contralateral propagation.
Automatisms could be evoked from different brain structures. Stimulating mesiotemporal structures, automatisms may be accompanied by loss of consciousness 15 . During the electrical stimulation of the anterior part of cingular gyrus, however, automatisms appeared with preserved consciousness. This phenomenon could be evoked from both hemispheres 16 .
The precise analysis of video-recorded seizures revealed that in one tenth of non-dominant temporal lobe seizures, automatisms occur with preserved responsiveness 3 . Even in patients who had automatisms with preserved responsiveness during left-sided seizures, the left hemisphere was found to be the subdominant 6, 8 . This phenomenon is considered to be the most reliable lateralising sign 17 . In our everyday practice in presurgical evaluation, we also found it as an extremely useful and reliable sign to the subdominant temporal lobe seizures.
To our knowledge, this is the first report when automatisms with preserved consciousness occurred during a seizure originating in and involving the speech-dominant hemisphere. Our case demonstrates that this phenomenon can rarely lead to 'false' lateralisation-like any other ictal lateralising signs. In our patient, the involvement of speech centres during the seizure was suggested by the total absence of speech production during the seizure and by postictal speech disturbance. Our case report also demonstrates that the involvement of speech centre during temporal lobe seizures does not automatically mean an impaired consciousness. We suggest that the intactness of the speech-dominant hemisphere during TLE seizures is not necessary in maintaining consciousness and it is in accordance with the cortical stimulation studies 16 . Ictal unconsciousness is caused by a more complex mechanism, it can not be simplified to the brain lateralisation, probably various constellations of the epileptic activation of different brain structures may lead to impaired consciousness.
Perceptive and expressive aphasia occurring simultaneously can also mimic unconsciousness, and this could be an explanation why automatisms with preserved consciousness occur so often in the nondominant TLE. In our patient, the speech perception was not impaired during her seizures and this could be one of the explanations for this rare constellation in which automatisms with preserved consciousness appeared during a speech-dominant-sided seizure.
We may also suspect that this atypical organisation of the speech in our patient is accompanied by an atypical organisation of other brain functions including consciousness. This fact might play a role why the ictal automatisms with preserved consciousness occurred during a speech-dominant seizure.
